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This research completely based on the design of pedicabs (also known as bicycle rickshaw, in 
India), many other names were commonly used in all other countries across the world. 
Calculations of major components such as brakes, suspension, steering, electricals, 
transmissions etc. are covered in this paper, as per the standards. The main objective of this 
work is to provide the safety and comfort for both driver and passengers, and to decrease the 
use of natural resources and to reduces the pollution. For design and analysis of complete 
project PRO-E and ANSYS is used a tool to maintain the efficiency. 
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INTRODUCTION 
A cycle rickshaw, also known as a 
Pedicab[1], velotaxi or trishaw from 
tricycle rickshaw[2], is a human-powered 
vehicle for hire[3], it is usually with one or 
two seats for carrying passengers in 
addition to the driver[4]. The driver pedals 
in front of the passenger seat[5], though 
some vehicles have the driver in the 
rear[6]. Cycle rickshaws are widely used 
all over Asia[7], where they have largely 
replaced less-efficient hand-pulled 
rickshaw that required the driver to walk 
or run while pulling the vehicle[8]. Cycle 
rickshaws are often hailed as 
environmentally-friendly, inexpensive 
modes of transport[9]. Many cities in 
developing countries are highly 
polluted[10]–[14]. The main reasons are 
the air and noise pollution caused by 
transport vehicles, especially petrol-
powered two and three wheelers[15].
 
Present Frame   
 
         A:Present Frame                                                           B:  Present Frame 
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Proposed Frame 
 
Fig: 2.Proposed Frame 
 
TRANSMISSION 
 In present scenario only single gear is 
available for pedicabs driver. The main 
problem of single speed drive is air 
drag, the higher air drag the higher 
effort. 
 At present 40 T chain ring and 24 T 
rear cog is installed. Inturn it provides 
only single speed ratio of 1.666 
 
PROBLEM 
 Main problem is to achieve or to 
maintain the proper speed at 
inclination. 
 Increase in effort. 
 Difficult to overcome the higher air 
drag. 
 Improper vehicle stability. 
 
VEHICLE CONSIDERATION 
 Unladen weight= 40 kg 
 Maximum authorized weight (MAM):- 
 Passenger = 3 nos. (3 x 75kg=225kg) 
 Driver = 1 (70-75 kg) 
 Luggage = 30 kg 
 Total weight = 370 kg 
 Maximum vehicle speed = 15 kmph 
 Average speed (in city) = 8 kmph 
FINDING 
Gear ratio x Pedal force x Pedal 
leverage x Mechanical efficiency = 
Radius of wheel x Tractive effort 
 
PEDAL FORCE 
Considering the weight of driver = 75 kg 
i.e. 75 kg x 5 = 375 w (this is the amount 
of energy which is to be delivered by the 
driver for one-hour continuous operation) 
An elite cyclist produces 5 watts of power 
for every kilogram of body weight for an 
hour.  (data from vehicle ergonomics by 
Howard Sutherland) 
Calculating for vehicle velocity at N kmph 
(where N = vel. In kmph) 
Velocity = N kmph (1000/3600) = 
……m/sec 
We know that, 
Acceleration = velocity/time (assume time 
by equation of motion) 
v – u = at 
Where, v, u are the initial and final 
velocity 
a = acceleration 
t = time taken to achieve the acceleration 
acc.                 
Now, Power = Force x Velocity 
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Force = Power generated by driver (i.e. 
375 watts)/velocity (m/sec) 
Force (F) = _____ Newton 
We know that,  
     
Where,   = torque  
I = moment of inertia. 
   =  angular acceleration 
Also,  
                                
(Both the values from eq. 1) 
   = _________rad/        
Now calculating the moment of inertia. 
I =mr^2 
(Moment of inertia will be calculated for 
all the rotational parts in the vehicle i.e. 
sprockets, wheels, etc.) 
            
Now substituting the value of I and   in 
eq…. 
  = ________ N-m 
Now, we know that, 
   Force x Radius 
Force =  /Radius 
Force = _________N (Pedal force without 
considering the various resistance forces 
and air drag) 
Now resistive forces to be calculated as:- 
Frictional force (Fr) = μN 
Where, Fr = frictional force 
μ = friction co-efficient  
N = is the normal or perpendicular force. 
I.e. μ = weight of vehicle x frictional 
coefficient  
μ = answer/3 (number of tires) 
μ = _____ Newton (in one tire) 
Rolling Resistance (Froll) = Cr. m. g 
Where, Cr = rolling coefficient 
w= m.g 
Air Drag: - (Fd) =               
Where,   = density of fluid (air) kg/m^3 
v = speed of object related to fluid 
A = cross sectional area  
Cd= drag coefficient 
F (slope) = s m g 
Where, s = upward slope, dimensionless 
F (acceleration) = a. m  
Where a = acceleration in m/s^2 
 
The power required to overcome the total 
drag is: 
P = Ftotal x v 
 Where v: velocity in m/s 
Ftotal = (Froll + Fslope + Facceleration + 
Fair drag)/h 
Where h: drivetrain efficiency, 
dimensionless
 
RESULT OF PEDAL FORCE AT DIFFERENT SPEED 
 















Power needed to overcome 
the resistances (watts) 
At 5 kmph 2 sec 3.885 277.5 1.48 51.5 347.87 
At 10kmph 3 sec 5.141 277.5 1.48 102.7 401.76 
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A: Pedal Leverage                     B: Pedal Leverage 
Fig: 3.Pedal Leverage 
 
Pedal force is calculated according to the 
height of the driver. 
 
Consideration of Pedicab driver 
Weight = 75 kg 
height according to the medical survey = 
5.8” (i.e. 176.68 mm) therefore leverage 
will be 176.68 mm Standard Sizes of crank 
are 160 mm, 165 mm, 172mm, 175mm, 
185mm 
For this project 175 mm is to be used 
 
MATERIAL: - Aluminum alloy 
GEAR SHIFTING MECHANISM
 
Fig: 4.Gear Shifting Mechanism 
 
SPECIFICATION 
 Weight = 362 grams 
 Material = ANSI 430, Steel alloy  
 No. of teeth in both pulley = 10 
 Screw: i. 5 no. - 2nos 
ii. 3 no. - 2nos 
 Spring : pitch = 2.8 mm 
 
GEAR RATIO 
PROPOSED GEAR RATIO 
CHAIN RING – 48 TEETH 
REAR COG – 16, 20, 24 TEETH 
48X16 – 3.0 
48X20 – 2.4 
48X24 – 2.0 
 
FORMULA USED 
GEAR RATIO = N1/N2 
 
METER DEVELOPMENT 
FOR PROPOSED GEARS 
48X16 – 6.0 
48X20 – 4.8 
48X24 – 4.0 
 
FORMULA 
Development = Drive wheel 
circumference in meters x (N1 / N2) 
 
SPEED AT CADENCE 
 
Table: 2. Speed at Cadence 
 
 
CADENCE AT SPEED 
 




                  =              
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SPROCKET DESIGN AND 
ANALYSIS 
 
Fig: 5.Sprocket Design and Analysis 
 
P = Chain Pitch  
N = Number of Teeth  
Dr = Roller Diameter  
Ds = (Seating curve diameter) = 1.0005 Dr 
+ 0.003  
R = Ds/2 = 0.5025 Dr + 0.0015  
A = 35º + 60º/N  
B = 18º + 56º/N 
ac = 0.8 x Dr 
M = 0.8 x Drcos(35º+60º/N)  
T = 0.8 x Drsin (35º+60º/N)  
E = 1.3025 Dr + 0.0015  
Chordal Length of Arc xy = (2.605 Dr + 
0.003) sin (9º-28º/N) 
yz = Dr [1.4 sin (17º-64º/N)-0.8sin(18º-
56º/N)] 
ab = 1.4 Dr 
W = 1.4 Dr Cos 180º/N 
V = 1.4 Dr Sin 180º/N 
F = Dr [0.8 cos (18º-56º/n) + 1.4 cos (17º – 
64º/N) – 1.3025] – 0.0015 
H =                      
S = P/2 cos 180º/N + H sin180º/N 
PD =                 
Outer Diameter (OD) = P (0.6 + cot 
180º/N) (when j = 0.3 P) 
 
CALCULATIVE VALUES OF SPROCKETS 
Table: 4.Calculative Values of Sprockets 
P (Chain Pitch) 12.70 12.70 12.70 12.70 
N (Number of 
Teeth) 
48 16 20 24 
Dr (Roller 
Diameter) 
7.5 7.5 7.5 7.5 
PD 194.1803 65.0981 81.1842 97.2985 
Ds 7.5405 7.5405 7.5405 7.5405 
R 3.7703 3.7703 3.7703 3.7703 
A 36.2500 38.7500 38.0000 37.5000 
B 16.8333 14.5000 13.2000 15.6667 
ac 6.0000 6.0000 6.0000 6.0000 
M 4.8387 4.6793 4.7281 4.7601 
T 3.5479 3.7555 3.6940 3.6526 
E 9.7703 9.7703 9.7703 9.7703 
xy 2.8602 2.4660 2.5844 2.6632 
yz 1.0979 0.8597 0.9315 0.9792 
ab 10.9000 10.9000 10.9000 10.9000 
W 10.4775 10.2982 10.3707 10.4102 
V 0.6867 2.0484 1.6426 1.3705 
F 6.0826 6.2695 6.2183 6.1800 
H 4.4469 4.6994 4.6288 4.5793 
S 6.6272 7.1448 6.9939 6.8934 
 
FORCES ON SPROCKET TEETH 
Riders weight = 165 pounds 
Crank length = 175 mm 
Radius of front sprocket = 7.6449/2 = 
3.82245 inch 
Crank length / radius of sprocket = 
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Weight on pedal (maximum condition 
taken) = weight of rider x 1.78 
= 293.7 lbs = 294 lbs (force on teeth in 
contact with chain) 
For single teeth = 294 lbs/ 48 = 5.91 lbs = 
2.68kg = 26.28 newton on single teeth
 
CAD MODEL AND ANALYSIS 
 
A: Cad Model                                          B: Equivalent Strain 
 
 
C: Equilavent Stress                           D:  Total Deformation 
Fig: 6. Teeth Sprocket 
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C:  Equivalent Stress                               D:  Equivalent Strain 
Fig: 7.20 Teeth Sprocket 
 
 
A:   Cad Model                                      B:  Total Deformation 
 
 
C: Equivalent Strain                         D: Equivalent Stress 
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A:    Cad Model                                  B:  Total Deformation 
 
 
C: Equivalent Strain                           D: 23 EquivalentStress 
Fig: 9.48 Teeth Sprocket 
 
RPM OF CHAINRING 
Speed = 10 kmph = 2.77m/sec 
Rear wheel radius = 13 inch (.33 mts) 
Angular speed of rear wheel (       
= 2.77 m/sec/.33mts  
= 8.417 rad/sec (80.3764 rpm) 
Therefore angular speed of rear sprocket = 
8.417 rad/sec 
Now, the radius of rear sprocket 
D =                 
Where P = pitch of roller in chain 
N = no. of teeth in sprocket 
Linear speed of rear sprocket = Vrs = Wrs 
x Rrs 
Where, Wrs = angular speed of rear 
sprocket 
Rrs = radius of rear sprocket 
Hence every point on the chain has a linear 
speed of when engaged with front chain 
ring. Front sprocket has a linear speed with 
respect to the rear sprocket  
i.e. Vfs = 0.27388 m/s, 0.34164 m/sec 
0.40620m/sec w.r.t no. of sprocket 16, 20, 
24 
Now for calculating the radius of front 
sprocket in order to find its angular speed 
i.e. 
                            
                             
 = 
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RPM OF CHAINRING 


















16 2.5629 1.2814 0.03254 .27388 .09762 2.8055 28 
20 3.1962 1.5981 0.04059 .34164 .09741 3.5072 35 
24 3.8300 1.9000 0.04826 .40620 .09652 4.2084 42 
 
COMPARISON FOR 15 kmph, 10 kmph& 5 kmph SPEED 
















15 16 .03254 0.41074 0.41074 0.09762 4.2075 40 
15 20 .04059 0.51235 0.51235 0.09741 5.2599 50 
15 24 .04826 0.60917 0.60917 0.09652 6.3113 60 
10 16 .03254 0.27366 0.27366 0.09762 2.8033 28 
10 20 .04059 0.34136 0.34136 0.09741 3.5043 34 
10 24 .04826 0.40586 0.40586 0.09652 4.2049 40 
5 16 .03254 0.13695 0.13695 0.09762 1.4028 14 
5 20 .04059 0.17083 0.17083 0.09741 1.7537 17 
5 24 .04826 0.20311 0.20311 0.09652 2.1043 22 
 
COMPARISTION OF THEORITICAL AND PRACTICAL DATA 
Table: 7.Comparison ofTheoretical and Practical Data 





15 16 4.2075 40 
15 20 5.2599 50 
15 24 6.3113 60 
10 16 2.8055 28 
10 20 3.5072 34 
10 24 4.2084 40 
5 16 1.4028 14 
5 20 1.7537 17 
5 24 2.1043 21 
 
Table: 8.Comparisonof Theoretical and Practical Data 
Person Age Speed 
Rpm 
(average) 
A 23 16 40 
B 24 12 33 
C 22 17 41 
D 27 13 35 
E 32 9 24 
 
CHAIN DRIVE 
Chain design for bigger rear cog and 
chain ring 
Pitch = 12.7 mm 
D (chain ring) = 194.1803 mm 
D (rear cog) = 97.30 
Velocity ratio = 3 
Average velocity =        = .4060m/sec 
Length of chain (including derailleur) = 
140 links  
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For calculating the tension forces 
 
Fig: 10.  For calculating the tension forces 
 
 1,  2 = angle of wrap in smaller & bigger 
sprocket respectively 
  = angle between horizontal and the last 
teeth of bigger sprocket engaged with 
chain 
According to geometry, 
Sin  = 0.043 
 1 = 3.05 rad 
 2 = 3.22 rad 
No. of teeth in contact = 
                      
Length of chain = L= kp 
Where k = no. of links 
p = pitch of chain 
K = (T1/T2)/2 + 2x/p + [(T1/T2)/2  ] ^2 x 
p/x 
X = p/4[k- (T1/T2)/2 +       
                    
             
Average velocity= v=       =        
V (for 48 teeth sprocket) = 0.4063m/sec 
We know that,  
Tension in chain is given by,       = 
     
Also, 
  = R (T1 – T2),   
Where,   = torque 
T1 (tension at tight side) = 202.4820 N 
T2 (tension at slag side) = 77.5935 N 
According to calculation chain no- 428# is 
to be used 
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SPROCKET TENSION AND TORQUE CALCULATION AT PROPOSED GEAR 
RATIOS 
















16x10x10x48 12.7 1780 137 16 8 T1=205.4280 4.1610 
    48 25 T2= 77.6 12.3985 
    10 4 T3=53 2.5564 
    10 4 T4=53 3.4125 
20x10x10x48 12.7 1830 140 20 10 T1=205.4280 5.1771 
    48 25 T2= 77.6 12.3985 
    10 4 T3=53 2.5564 
    10 4 T4=53 3.4426 
24x10x10x48 12.7 1880 142 24 12 T1=205.4280 6.1997 
    48 24 T2= 77.6 12.3985 
    10 4 T3=53 2.5564 
    10 4 T4=53 3.4839 
 
 
A: Cad Model of Chain                       B: Cad Model of Chain 
Fig: 12. Chain Model and Analysis 
 
SUSPENSION 
Bicycle suspension is the system, or 
systems, used to suspend the rider and 
bicycle in order to insulate them from the 
roughness of the terrain. Bicycle 
suspension is used primarily on mountain 
bikes, but is also common on hybrid 
bicycles. 
Bicycle suspension can be implemented in 
a variety of ways, and any combination 
thereof: 
● Front suspension 
● Rear suspension 
● Suspension seat post 
● Suspension saddle 
● Suspension stem (now uncommon) 
● Suspension hub 
CALCULATION 
Total weight of vehicle = 275 kg 
Front weight = 30% of total weight = 82.5 
kg  
Rear weight = 70% of total weight = 192.5 
kg 
Design Of front suspension on 100 kg 
(18kg factor added) 
Considering the dynamic or impact loads 
on spring will be double i.e. 200kg = 1962 
N 
For single spring = 1962/2 = 981 N 
 
Suspension travel 
For city bicycles- 100 to 230 mm (data 
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A: Cad Model                           B: Total Deformation 
 
 
C:  Equivalent Elastic Strain            D: 31 Equivalent Stress 
Fig:  13.Cad Model and Analysis of Front Fork Spring 
 
Material Calculation Report 













8mm 8mm 8mm 8mm 8mm 8mm 
Outer dia. Of 
spring 
42mm 42mm 42mm 42mm 42mm 42mm 
Free length of 
spring 
330mm 330mm 330mm 330mm 330mm 330mm 
No. of active 
coils 










79 Gpa 79 Gpa 79 Gpa 82 Gpa 79 Gpa 79 Gpa 
Poisson’s ratio 0.29 0.29 0.33 0.33 0.3 0.3 
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material lbm/in^3 lbm/in^3 lbm/in^3 lbm/in^3 
Spring 
Constant 
228N/m 480N/m 671 N/m 288N/m 309 N/m 650N/m 
Max. Load 
possible 
49 N 38 N 114 N 49N 52.5 N 68.3N 
Max. Shear 
Stress 
11.4 Mpa 9.03 Mpa 26.5 Mpa 11.4 Mpa 12.2 Mpa 17.8Mpa 
Max. 
Displacement 
170mm 170mm 170mm 170 mm 170mm 170mm 
Length of wire 2160mm 2160mm 2160mm 2160mm 2160mm 2160mm 
Solid Length 157mm 165mm 160mm 170mm 160mm 172mm 
Pitch 18.5mm 18.5mm 18.5mm 18.5mm 18.5mm 18.5mm 
Rise angle of 
coil 
9.74 deg 9.74 deg 9.74 deg 9.74 deg 9.74 deg 9.74 deg 
Lowest 
frequency (fres) 
8.17 hz 11.8 hz 14 hz 9.18 hz 9.50 hz 9.85Hz 
Shear modulus 
of material 
0.315 Gpa 0.663 Gpa 0.927 Gpa 
0.398 
Gpa 
0.427 Gpa 0.622 Gpa 
Mass of spring 0.855 kg 0.855 kg 0.855 kg 0.855 kg 0.855 kg 0.855 kg 
 
REAR SUSPENSION DESIGN 











Wire AS 8 
 
Diameter of wire 12mm 12mm 12mm 12mm 12mm 12mm 
Outer dia. Of 
spring 
76mm 76mm 76mm 76mm 76mm 76mm 
Free length of 
spring 
430mm 430mm 430mm 430mm 430mm 430mm 
No. of active 
coils 
12 12 12 12 12 12 
Young’s 
modulus (E) 
1070 Mpa 2070 Mpa 1725 Mpa 3725 Mpa 1035 Mpa 2060 Mpa 
Modulus Of 
Torsion (G) 
79 Gpa 79 Gpa 79 Gpa 82 Gpa 79 Gpa 79 Gpa 
















3.39 x 10^5 
N/m 
6.56 x 10^5 
N/m 
















3.09 x 10^5 
N 






1.08 x 10^4 
Mpa 
2.09 x 10^4 
Mpa 
1.74 x 10^4 
Mpa 
1.08 x 10^4 
Mpa 






262 mm 262 mm 262 mm 262 mm 262 mm 262 mm 
Length of wire 2850 mm 2850 mm 2850 mm 2850 mm 2850 mm 2850 mm 
Solid Length 168 mm 168 mm 168 mm 168 mm 168 mm 168 mm 
Pitch 35.8 deg 35.8 deg 35.8 deg 35.8 deg 35.8 deg 35.8 deg 
Rise angle of coil 10.1 deg 10.1 deg 10.1 deg 10.1 deg 10.1 deg 10.1 deg 
Lowest 
frequency (fres) 
183 hz 254 hz 232 hz 341 hz 175 hz 246hz 
Shear modulus 
of material 
412 gpa 796 Gpa 232 Gpa 341 Gpa 385 Gpa 720 Gpa 





47 Page 34-53 © MAT Journals 2018. All Rights Reserved 
 
Journal of Recent Trends in Mechanics  
Volume 3 Issue 3 
Selected Material: Music Wire ASTM A228 (suitable for the spring used in project) 
 
 
A:CAD model                                  B: 33 Total deformation 
 
 
C:Equivalent Strain                               D: Equivalent Stress 




A: Disc Brake                                          B: Brake Level 
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VEHICLE BRAKES CALCULATION 
 Total Mass of vehicle = 275 kg 
 Acceleration due to gravity (g) = 9.81 
m/s² 
 Coefficient of friction between road 
and tyres (µ) = 0.75 
 Normal force on Wheels (N) = µmg 
 N = 0.75 X 275 X 9.81 
 N = 2023.3125 ~ 2024 newton 
 Force applied to the brake lever by the 
driver i.e. Pedal Force (Fp) = 112.5 N 
 (According to driver’s ergonomic 
consideration, driver will exert 1.5W 
per kg work of his weight by 
hands)Disk Dimension :- Diameter = 
203 mm (8 inch) 
 Thickness = 3 mm 
 
Material Used to manufacture CAST 
IRON 
Stopping Distance of the vehicle = 
Thinking Distance +Braking Distance 
 
Fig: 16.Vehicle Brakes Calculation 
 
Thinking Distance = u X 0.33 
Where, u = Velocity at which vehicle is 
moving when brakes are applied 
Assuming, u = 10 kmph = 2.77 m/s (max. 
vehicle velocity) 
Thinking Distance = 2.77 X 0.33 = 
0.9141 m 
Braking Distance = (v²-u²)/2a 
Where, v = final velocity = 0 
u = Velocity at which vehicle is moving 
when brakes are applied 
a = deceleration rate =  g = 0.75 X 9.81 = 
7.35 m/s 
Braking Distance = (2.77)²/ (2 X 7.35) = 
0.5219 m 
Stopping Distance = 0.5219 + 0.9141 = 
1.436 m 
 Time to stop vehicle (ts) = (v-u) / a 
ts = 0.5219/7.35 = 0.07100 seconds 
Kinetic Energy (E) = 1/2mu
2
 
Where, m = mass of the vehicle with 
driver 
u = Velocity at which vehicle is moving 
when brakes are applied 
E = 1/2 X 275 X (2.77
2
) 
E = 1055 J 
 
Braking Force = µ X (Kinetic 
Energy/Braking Distance) 
Fb = 0.75 X (1055/0.5219) 
Fb = 1516.129 N 
Braking Torque = Braking Force X Radius 
of rotor disc 
Tb = 1516.129 X 0.1015 
Tb = 154 N-m  
We know that, Braking Force (Bf) = µ X 
(Kinetic Energy/Braking Distance) 
 Or, Braking force = M.a.g 
Where, M = total vehicle mass (kg) 
a = deacceleration (m/sec^2)  
g = acc. Due to gravity (m/sec^2)  
Therefore,     1516.1129 = 275 x a x 9.81 
a = .56 m/sec^2 
Now equation of motion says, v – u = at 
2.77 – 0 = a.t 
2.77 / .56 = t 
t = 4.92 sec = 5 sec 
Now, we know the acceleration we can 
find the distance we went in those 5 sec, 
i.e. 
Distance (S) = u.t + ½ (at^2) 
S = 2.77 x 5 + ½ (0.56) (5^2) 
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Solving for Beta: 
Substituting 
 

















 "minus" for N <0 
The steering angle at which trail becomes zero (turns to negative values): 











Beta = 75 deg 
B= 2.663 cm 
N = 4.673 cm 
Further results from the above steering geometry data: 
Trail passes zero (turns to negative values) if the steering is turned by  69 degrees  
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Fig: 18. Project Data 
 
Cot ∆= w/l 
∆ = cot^-1 (w/l) 
According to design, 
W = 44 inch 
L = 65 inch 
Therefore, 
∆ = 0.80 degree 
Turning Radius:- 
                            
Therefore, Turning Radius of vehicle (R) 
= 1.9177 mt
 
24 inch wheel used in front side of vehicle26 inch wheel used in rear side of vehicle 
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ELECTRICALS 
Battery – 6v, 3 watts 
Headlamp – 3 watt LED 
Tail lamp – 1 Watt LED 
Indicators – 1 watt led, 2nos. for both side 
Other features can be provided but on 
optional basis i.e. 
1. Charging Socket for Mobile 
2. For music player (music player of 
alternate source of charging can also 
























Fig: 21.Circuit Diagram 
 
 
A:  CAD Model of FrameB:  total deformation 
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C:Equivalent StressD: Equivalent Strain 
 
 
E: 48 Safety Factor 
Fig: 22.Frame Model and Analysis 
 
By implementing the mentioned changes 
in the vehicle, not only provide 
employment but reduces the dependences 
on fossil fuels which directly reduces the 
major problem of todays society i.e. 
pollution. The vehicle as made cost 
effectively and easily maintenance for the 
riders belongs to low literacy rate.  
 
RESULTS 
 By using standard design of pedicabs 
we can improve the ergonomic factors, 
and it reduces the health issues. 
 Proper calculation of forces and 
examine the forces on riders and 
vehicle will provide the comfort to 
both driver and passenger. 
 Introducing the gear ratios instead of 
single ratio provides the comfort to the 
driver. 
 Changing the material leads to 
minimization on weight. 
 Using the parts of proper standards 
helps in availability of parts and leads 
to proper maintenance. 
 Calculation of braking load and torque 
helps to calculate the forces acting at 
the time of braking. 
 Introducing the suspension leads to 
minimize the forces and provide the 
better comfort to the driver as well as 
passengers 
 By providing the weather protection 
helps to increase the usage of vehicle 
in all seasons 
 Luggage compartment helps to carry 
minimize luggage. 
 Safety features like GPS, Utility box 
and theft protection helps the vehicle 
to meets the present context. 
 Extremely Reliable 
 Simple to maintain 
 Highly maneuverable 
 Very economical to run 
 Zero Pollution 
 
CONCLUSION 
The whole project was to develop or 
upgrade the current pedicabs for both 
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comfort the existing design is developed 
with ergonomic standard and introduced 
with gear shifting mechanism, which helps 
to maintain the speed as well as to carry 
heavy load even at inclined surfaces. 
Special compartments under the seat have 
been provided to keep luggage. Whole 
vehicle is provided with weather 
protection unit to avoid excessive sunlight 
and rain to both passenger as well as rider. 
Addition features such as battery unit, GPS 
and electrical system has been installed in 
the vehicle to make it more efficient. 
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